A systematic search of dust structure in the far infrared (100 µm and 60 µm) IRAS (Infrared Astronomical Satellite) survey was performed using Sky View Observatory. In order to find the possible candidate, we used SIMBAD database to locate discrete sources in the region. A deep cavity-like isolated far infrared dust structure (size ~ 4.46 pc × 2.23 pc) at galactic longitude: 284.360 o , galactic latitude: -9.549 o was found at the distance of about 375 pc. We have studied the flux density variation and then calculated temperature and mass profile of the dust and excess mass using data reduction software ALADIN 7.5 within this region. The dust color temperature was found to lie in the range 23.40 K to 29.28 K. An offset temperature of about 6.0 K was found. The total mass of the dust structure was found to be about 2.55×10 27 kg and the excess mass per pixel was 2.52×10 24 kg. We also studied the rate of mass loading around the structure. The energy of the pulsar required to create that inhomogeneity in the structure was calculated to be 5.04×10 36 J. Possible explanations of results will be presented.
INTRODUCTION
Massive star (8-25 M ʘ ) ends its life in a supernova explosion and center of star collapse to form neutron star. Materials (stellar debris) around it move away with very high rate of speed. This event not only produces a disturbance in interstellar medium (ISM) but in other hand it has enriched the medium with material heavier than hydrogen and helium (Karttunen et al., 2007) . Because of conservation of angular momentum neutron star spins very rapidly. There is magnetic field that was in the original star that gets compressed and frozen into that surface of neutron star. So neutron stars have strong spin magnet in space. The charge particle of Neutron star move at relativistic speed varying the speed of light and that cause sorts of radiation be generated. Radio waves come out from the region between the magnetic axis and spinning axis of neutron stars as their spinning and magnetic axes don't align to each other just like our earth. If these radio beams pass by earth through our line of sight, we see pulse of radio wave. So, because of these sweeping of light house type beam across our line of sight we see pulses of radiation that's why we called them pulsars (Bhattacharya et al., 2008) . Hence, Pulsars are rotating neutron stars in which co-rotating magnetic field (~10 12 G) can accelerate charge particle to the cosmic ray energies. These rapidly rotating neutron stars have been proposed as the energy source in supernova remnant by Wheeler and Pacini in 1966. Further in 1968 , Gold and Pacini have suggested that pulsars are rotating magnetic neutron stars formed in supernova explosion and after the explosion they dashing away envelop of supernova remnant at the speed of 100-1000 km/Sec (Pacini, 1968) . Pulsar moves through either ISM or in more interestingly in supernova remnant. In both cases, there exists a three folds structure consisting of the wind. These three fold structures are i) Terminating Shock, ii) Contact Discontinuity, and iii) Bow Shock. Pulsar winds are composed of charged particles accelerated to relativistic speed by the rapidly rotating, super strong magnetic field of the spinning pulsar. The pulsar wind streams in the ISM, creating a standing shock wave, where it is decelerated to sub-relativistic speed. As, Pulsars are thought to eject relativistic moving charge particles that energies the surrounding medium with the formation of pulsar wind and thus formed a pulsar wind driven structure in ISM (Becker, 2009 ). The pulsar wind driven structure also known as cavity is the very low temperature and mass region so we need that spectrum through which the region become more visible and we can get more information which is actually the region of Infrared from electromagnetic spectrum. In cavity we studied old and very cold dusts that are totally opaque in the optical but bright in the Infrared Region. There are many space telescopes studying in Infrared Region. We took data provided by IRAS (Infrared Astronomical Satellite). The IRAS mission was major advance for astronomy. Almost the entire sky was covered in four pass bands (12, 25, 60 and 100 micron). Although the IRAS mission took place two decades ago -the maps are still not exhausted of their riches which is one of the reason that motivated us to carry our study in IRAS map and discovered the cavity structure around pulsar (Beichman et al.,1988 (Suh & Kwon, 2009 ). For the proper study of the isolated cavity like structure, its emission in 100 µm and 60 µm is essential. Also it should not have any connection with larger molecular cloud present nearby. Hence using these criteria we selected only few images for further study. The selected images have prominent emission in all four bands and are isolated from their nearby structure. Also SIMBAD was used to find the degree of study made on these individual structures. We found the isolated cavity like structure having size ~ 1 o found in Galactic longitude RA (J2000) = 18 h 57 m 26.45 s and Galactic latitude Dec (J2000) = -10 o 27' 01'' was less studied and hence making it more appropriate for our study. In addition, the selected preferred cavity is taken nearly rounded or symmetrical in shape. These structures have been looked critically. Finally best structure in which the flux density has minimum value in the cavity has selected for further study. . The distance to this structure is 375 pc which has been estimated by using star-count method and colorcolor/color-magnitude diagram (Giles, 1982) . 
MATERIALS AND METHODS
We adopted the following methods to find the size, dust color temperature and dust mass of the structure. In addition, we calculated the excess mass and the energy of the pulsar wind needed to expel the excess mass.
Dust Color temperature Estimation
The dust temperature T d in each pixel of a FITS image can be obtained by assuming that the dust in a single beam is isothermal and that the observed ratio of 60 micron to 100 micron emission is due to black body radiation from dust grains at T d , modified by a power law emissivity spectral index. The flux density F i of emission at a wavelength λ i , is given by,
Where N d represents column density of dust grains, is a constant that relates the flux to the optical depth of the dust, is the emissivity spectral index and Ω i is the solid angle subtended at wavelengths (λ i) by the detector. Following Dupac et al. (2003) , we used the equation,
To describe the observed inverse relationship between temperature and emissivity spectral index. Where and are free parameters and are derived separately for each cloud. With the assumptions that the dust emission is optically thin at 60 micron and 100 micron and that Ω 60 ≈ Ω 100 (true for IRAS image), we can write the ratio, R, of the flux densities at 60 micron and 100 micron as
For a smaller value of T d , 1 can be dropped from both numerator and denominator of Eq. (3) and it takes the form (4) Taking natural logarithm on both sides of Eq. (4) we find the expression for the temperature as (5) The value of the spectral emissivity index depends on dust grain properties as composition, size, and compactness. For reference, a pure blackbody would have = 0, the amorphous layerlattice matter has ~1, and the metals and crystalline dielectrics have 2. ( Dupac et al. 2003) Where R is given by (Schnee et al., 2005) R = 6) F(60 micron) and F(100 micron) are the flux densities at and 10 , respectively. In this way we can use equation (5) for the determination of the dust grain temperature (Dupac et al. 2003) .
Dust Mass Estimation
The dust masses are estimated from the IR flux densities. The resulting dust mass depends on the physical and chemical properties of the dust grains, the adopted dust temperature T d and the distance D to the object (Hildebrand, 1983) . (7) Where, = Weighted grain size = 0.1 μm = Grain density = 3000 = grain emissivity = 0 .0010 for 100μm and 0.0046 for 60μm respectively (Young et al., 1993) = total flux density of the region whose mass is to be determined = distance of the structure = Planck's function (8)
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Where, = Planck's constant = velocity of light = frequency at which the emission is observed = the average temperatures of the region. Values of different parameters we used in the calculation of the dust mass in our interest are as follows: Using these values the equation (7) takes the form (9)
Energy Estimation
To estimate the energy of the region of the interest we assume here that our targeted energy values are those with this energy value mass of central region is moving outward. The outer wind expands quietly at a certain velocity (Johnston et al., 2001) . This is by far the largest part of the wind (extending up to 1000 -100000 R⋆ , Star Radius, depending on the mass-loss history) with temperatures decreasing to 10 K. Chemically, the outer wind remains quite active with interstellar UV photons photo dissociating molecules. The products of photo dissociation can trigger subsequent molecule formation through neutral-neutral and ion-molecule reactions. We use calculated value of average mass deficit per pixel. With the help of classical kinetic energy relation we are focused to estimate the values of outflow energy. (10) M deficit values are obtained from subtraction between projected mass and real mass of small (inner) circle of our cavity like structure. Figure 2 shows dust structures of the selected cavity at 100 microns. The contour levels are drawn. Optimum isocontours are found at levels 20, 46 and 79 respectively. The lines AB & CD represent the major and minor diameters passing through minimum flux density (flux-minima). The line EF is the line joining minimum flux and maximum temperature. 
RESULTS AND DISCUSSION

Flux Density Variation
By using the Aladin v2.5 and Aladin v8.0 softwares, flux density variation of the region of interest is studied. We obtained the graph of flux density variation along the major diameter (AB), minor diameter (CD) and line joining the minimum temperature region and minimum relative flux region (EF) considering cavity as center. As we move from point B we can see that the decrease in flux slowly at first, after certain distance the flux decrease rapidly to reach the minima point. After reaching minima, the flux increases slightly then decreases to secondary minimum flux. This feature indicates that the mass is expelling by some means from the core of cavity region, this may be due to the strong effect of the prominent pulsar in the interstellar medium. The cause seems to be because of the strong magnetic field developed nearby this region. Therefore, the Gaussian distribution seems to deviate. Best fit polynomial (8 th order polynomial, solid line) is shown in figure 3 . 
The Gaussian distribution represents the natural process without any external effect. In other words, we know that the linear form of the Gaussian equation (after taking logarithm) is second order polynomial without constant slope. Equation (11) represents second order polynomial with a small (-2.9) constant slope. Thus a deviation from Gaussian distribution is noticed along the major diameter. A best correlation is found when fitting with eighth order polynomial where slope is even stronger. Hence, the line passing through the major diameter severely deviates from the natural process. The deviation is because of the effect of pulsar wind. Equation (12) is the eighth order polynomial having constant slope (bigger than the second order polynomial), suggesting no closeness between the Gaussian distribution. Hence, it seems that the flux density variation along major diameter is strongly disturbed from the pulsar wind. The flux density variation with distance along minor diameter (CD) is shown in figure 4 . given below. As we search the variation of relative flux density across CD, we find the best fit polynomial of our data is fourth order polynomial. 
Equation (13) represents second order polynomial with a significant negative slope (-5.1). Thus a deviation from Gaussian distribution is noticed along the minor diameter. A best correlation is found when fitting with fourth order polynomial where slope is slightly stronger. Hence, the line passing through the minor diameter deviates from the natural process. The deviation is because of the effect of pulsar wind. Equation (14) is the 4th order polynomial having constant slope (-5.6 ). Hence, it seems that the flux density variation along minor diameter is also disturbed from the pulsar wind but not as strongly as in the major diameter. As we pointed the location of maximum temperature region we draw a line joining the point of maximum temperature and minimum flux (minima), shown in figure 5. As we search the variation of relative flux density across EF, we find the best fit polynomial of our data is fifth order polynomial. 
From above it is clear that the relative flux density variation is clearly observed first of all decreases slowly after that rapid variation of flux observed up to central region. And with some fluctuations there are asymmetrical behavior observed.
Dust Color Temperature
Using equation (5), we have calculated dust color temperature of each pixel inside minima lying in the region of interest. We use the IRAS 100 µm and 60 µm FITS images downloaded from the IRAS server. For the calculation of temperature we choose the value of = 2 following the explanation given by Dupac. The region with maximum and minimum temperature is found to lie in the range of 29.28 K to 23.40 K. An offset of about 6 K suggest that our structure is not independently evolved or the role of discrete point source. This suggests that our region of interest is highly influenced by pulsar wind and its radiation. The average temperature of the dust inside the region of interest is 25.66 K. 
Dust Mass
The flux density and the distance are used to estimate the dust mass in our region of interest using IRAS image. The infrared flux is obtained from Groningen IRAS server available at official website of Sky View virtual observatory. By using the average of the maximum and minimum temperature of each maxima summing up of the flux density of each pixel inside the region, the value of average temperature and the total flux density for all the maxima can be known. For the calculation of the mass we need the distance to the region of interest. The distance is recommended to be ~ 375 pc and we use this distance in our calculation. The background correction is made by subtracting the background flux density from the flux density measured directly from image. We have calculated the dust mass of the structure enclosed by each contour using equation (9). The separate mass of the structure enclosed by the each contour is tabulated below; 
Energy Estimation for Outflow Mass.
The energy is estimated by using the classical mass energy relation that is required to pull the excess mass by the pulsar and is given by M deficit is the mass deficit per pixel which is calculated to be 2.52 × 10 24 kg and the velocity of the pulsar wind is 2000 km/sec, we got the required energy for the structure formation as E = 5.04 × 10 36 J.
CONCLUSION
This research work was aimed to contribute to our understanding of the interaction between interstellar medium and wind emitted by pulsar star. The size of the structure is 4.46 pc × 2.36 pc where, major and minor diameters are found to be 4.46 pc and 2.36 pc respectively. The minimum flux region is found to be located at center of lower part, at R.A. (J2000) = 18 h 57 m 53.81 s , Dec (J2000) = -10 0 29'05.1". A study of distance versus flux density variation shows a prominent cavity structure at 100μm image and distribution of flux density variation along major diameter of the structure shows that it is strongly deviated from Gaussian distribution which is due to pulsar wind for the formation of that cavity whereas along minor and line joining minimum flux and maximum temperature, it is not so prominent. The region with maximum and minimum temperature is found to lie in the range of 29.28 K to 23.40 K. An offset temperature of about 6 K suggests that our structure is not independently evolved. This offset of temperature greater than 5 K suggests that the cavity is either very dip or might be formed due to various processes such as interstellar bubble formation, dust and grain formation etc. The total mass of the dust in the structure is found about 2.55 × 10 27 kg (0.0013 M ʘ ). The mass of big circle and small circle are found to be 6.12 × 10 27 kg and 1.33 × 10 27 kg respectively and hence mass deficit per pixel is found to be 2.52 × 10 24 kg. The energy of the pulsar to expel the excess mass is found to be 5.04 × 10 36 J.
In this way we have studied the Interaction between ISM and Pulsar Wind from which we obtained lots of physical properties and parameters using different techniques with the help of different software. Hence from above observation it is concluded that asymmetrical phenomena was observed.
